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Few studies have targeted the musculoskeletal and mechanical implications of excessive weight. 


I t is not a primary purpose of the biomechanics specialization to "combat" 
disease, but rather to examine how people move and suggest alternatives to 
the movement pattern that will enablethe performer to become a more ski I led 
mover. Asa result, the biomechanics literature concerning obese individuals 
is descriptive in nature and often anecdotal. There are few biomechanical studies 
that have examined obese individualsas primary subjects. What isknown from the 
biomechanics perspective appears to be primarily musculoskeletal. However, some 
literature exists that identifies mechanical differences between overweight or obese 
individualsand "normal" movers. Thefollowing review isnot exhaustive, but should 
provide readers with a starting point for further examination. 

Musculoskeletal Concerns 

Duetothecomplex natureof musculoskeletal diseases such asosteoarthritis, most of 
the biomechanical treatises on this subject seem to be anecdotal. To specify obesity 
as the cause for some of these musculoskeletal problems is a great stretch. What fol- 
lows is a brief synopsis of biomechanical I y related explanations for problems that 
may be caused by obesity. 

Osteoarthritis. Osteoarthritis (OA) is a degenerative disease of the musculoskeletal 
system that presents deterioration of the articular cartilage, joint space narrowing, 
mild hypertrophy of the bone, and eburnation (conversion of bone to a dense 
ivory-like substance; Martel -Pelletier, 2004). The causes of OA include factors such 
as genetics, hormone balance, age, gender, ethnicity, bone metabolism, nutrition, 
sport participation, injury, skeletal alignment, muscle weakness, joint laxity, joint 
proprioception, and obesity (Wearing, Hen nig, Byrne, Steele, & Hills, 2006a, 2006b). 
Due to the complex nature for the onset of OA, it is very difficult to determine 
direct cause-and -effect relationships. It is hypothesized, however, that obesity can 
contribute to the development and progression of OA in the knee and hip (Felson, 
Goggins, Niu, Zhang, & Hunter, 2004). Under normal load (non-obese individuals), 
compressive loads for walking might be three to six times body weight. Obesity can 
create more loading and more persistent loading of the joints during locomotion 
when compared to the non-obese individual. 

Syed and Davis (2000) found that decreased muscle strength relative to body 
weight in obese individuals may induce earlier fatigue in the knee, which has been 
shown to reduce shock attenuation, increase load rate, and increase knee motion 
variability. Messier (1994) reported that body mass index (BMI) was related to all 
loading factors of ground reaction forces for osteoarthritic individuals, except for 
the rate of loading. These two studies report different findings for load rate. Body 
mass index has also been found to be positively associated with joint space narrow- 
ing (Sharma, Lou, Cahue, & Dunlop, 2000). Stress distribution on thetibiaasa result 
of varus malalignment will also focus a greater load on the medial compartment 
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of the knee (Wearing et al 2006a, 2006b). Each of these 
may accelerate the onset of OA. 

Plantar Heel Pain. Plantar heel pain (i.e., heel spur syn- 
drome, plantar fasciitis) is a relatively common disorder of 
thefootin which pain occurs where theplantarfascia inserts 
into thecalcaneus. Whilethedirect cause of this pain isdif- 
ficultto pinpoint, Riddle, Pulisic, Pidcoe, andjohnson (2003) 
reported that obese individuals are five times more likely to 
have plantar heel pain. The cause of the high incidence of 
plantarheel pain in obese individuals is speculative, but the 
possibilitiesincludelowerarch structures, an increased mag- 
nitude of rearfoot pronation during walking, and increased 
rates of rearfoot pronation during walking, which have been 
observed in obese individuals (Messier & Pittala, 1988). 

Obesity and Fracture. Obese children have been shown to 
have wrist and arm fractures twice as often as children of 
normal weight (Goulding, Cannan, Williams, Gold, & Lewis- 
Barned, 1998). This could be caused by an increasein mass, 
lower bone-mineral content, relatively lower cross-sectional 
area of the radius (Goulding, et al., 1998), a lifestyle that 
is not conducive to the promotion of bone gain (Weileret 
al., 2000), less skill at falling or clumsiness (Petti, Cairella, 
& Tarsitani, 1997), decreased relative muscle strength, de- 
creased balance, lower activity levels (Davidson, Goulding, 
& Chalmers, 2003), or carrying the weight of an adult on a 
child's skeletal structure (Goulding, Taylor, Jones, McAuley, 
& Manning, 1998). Also, obese children seem to be predis- 
posed to an increased risk of hip fracture asthey age (Maffeis 
& Tato, 2001). 

Davidson, Goulding, and Chalmers (2003) found that in 
falling, the first peak impact force between non-obeseand 
obese boysdid not exhibit significant differences. However, 
the second peak impact force was significantly greater in 
obese boys. It was surmised that the second peak impact force 
was greater because this was when the body's weight was 
abso rbed by th e f al I . Softer su rf aces d i d n ot seem to d i sperse 
forces any better than hard surfaces. This could be due to 
the fact that the first peak impact depleted any cushioning 
effect the surface may have provided. They concluded that 
obese children are at greater risk of arm fracture, that this 
risk increased when thefall was shortened, and thattherisk 
was the same for non-obese children when the surface was 
made softer. 

Mechanical Concerns 

The literature base for the mechanical concerns of biome- 
chanics that deals specifically with obese populations is ex- 
tremely limited. Thetendency in biomechanics isto examine 
movementand movers, but, to date, very littleemphasishas 
been placed upon the somatotype of the performer. Gener- 
ally, emphasis is placed on efficiency and the most skillful 
execution of the movement. Balance and gait have been 
examined to some extent. Obviously, further investigations 
should be completed before any concrete conclusions can 
be made about obese movers. 

Balance. Static balance between obese and non-obese 


individuals is not significantly different. Obese individu- 
als, however, show greater instability than their non-obese 
counterparts during dynamic and one-foot balance trials 
(Goulding, Jones, Taylor, Piggot, & Taylor, 2003). McGraw, 
McClenaghan, Williams, Dickerson, and Ward (2000) com- 
pared balance parameters between obese and non-obese 
prepubescent boys and found that antero-posterior balance 
in these populations was com parable. However, obese boys 
showed greater medi o-l ateral instability. This was speculated 
to occur as the result of the larger size of the obese indi- 
vidual, which creates larger inertial qualities for the limbs 
and trunk. Relatively weaker muscle strength based on size 
could also play a role in the medio-lateral instability of the 
obese individual. 

Gait. In a series of investigations, Hillsand Parker (1993) 
found that obese children with slower walking speeds de- 
creased their step lengthsand step frequencies, and increased 
theirtimeof singleand doublesupport phases. Thefindings 
of McGraw et al. (2000) support the data provided by Hills 
and Parker. McGraw et al. (2000) and Goulding et al. (2003) 
also found that obese children show more medio-lateral 
instability than their normal-weight counterparts. 

Summary 

As we can see, investigations aimed at explaining biome- 
chanical variablesin obese children arelimited. In view of the 
multifaceted risk factors (one of which is obesity) that lead 
to OA, it is difficult to draw conclusions about how obesity 
affects the onset of OA from a biomechanical perspective. 
Mechanically, limited studies have been done on balance 
and gait, and further study is needed to better understand 
the limitationsth at obesity placeson walking and standing, 
as well as on other movements. 
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Ratt i qan 

Cont i nu e d from pag e 37 

B a tt li ng th e Bu l ge w i th th e Bottom L i n e 

Eff e ct i v e t e ach e rs know and t e ach e x e rc i s e sc ie nc e and oth e r 
factors that und e r lie a h e a l thy, act i v e li f e sty le and batt le 
hypok i n e t i c d i s e as e s such as ob e s i ty. At th e sam e t i me, th e y 
n ee d to i nform stud e nts rath e r than scar e th e m, to i nsp i r e 
rath e r than pr e ach, and to b e i n e l us i v e rath e r than e xc l us i v e . 
Th e y ar e not tra i n i ng ath le t e s, but e ducat i ng act i v e , h eal thy 
c i t i z e ns. T e ach e rs shou l d b e car e fu l w i th how th e y portray 
body compos i t i on. Ev e ryone's body i s d i ffer e nt. Ch il dr e n 
n ee d to b e taught to acc e pt th ei r body, not forc e i t i nto a 


c e rta i n p e rc e nt body fat or BM I , or g i v e up on i t i f i t cannot 
ach ie ve that m e asur e . Stud e nts n ee d to know that a p e rson 
can hav e a h i gh e r p e rc e nt body fat and st ill b e h e a l thy 
through a h e a l thy d ie t and an act i v e li f e sty le , and that a p e r - 
son can hav e a l ow e r p e rc e nt body fat and st ill b e unh e a l thy 
du e to an unh e a l thy d ie t and a s e d e ntary li f e sty le . 

Ther eal focusmust b e on phys i ca l act i v i ty le v el s, nutr i t i on, 
and li f e sty le , and not just on p e rc e nt body fat or w ei ght. I f 
t e achers focus on percent body fat or BM I , they w ill send 
th e wrong m e ssag e to stud e nts about th ei r body and how 
to car e for i t. Stud e ntsn ee d to know and b e ab le to do what 
mak e s them h e a l thy. Of cours e , they shou l d know what 
a "h e a l thy” body w ei ght or compos i t i on i s. How e v e r, th e 
cr i t i ca l th i ng i s to know how to e at he al thy, what to do to 
i mprov e h e a l th fitn e ss, and that ea t i ng th i s way and do i ng 
thes e th i ngs w ill le ad to b e tter hea l th, no matter what thos e 
"oth e r numb e rs" say. 

Ref e renc e s 

Am e ric a n D ia b e t e s Assoc ia t i on. (2000). Cons e nsus st a t e m e nt: Typ e 2 
d i ab e t e s i n ch il dren. D i abet e s Car e , 23(2), 381 389. 

B i ren, G., & R a tt i gan, P. (2006). Ana l ys i s of a v i deot a ped l esson from 
a n e x e rc i s e phys i o l ogy p e rsp e ct i v e . Journ al of Phys i c al Educ a t i on, 
R e cr ea t i on & D a nc e , 77(8), 20 - 22. 

M a str a ng el o, M., Ch al oupk a , E, & Ratt i g a n, P. (2006, Jun e ). C a rd i ov a s - 
cu la r fitn e ss i n ob e s e v e rsus non - ob e s e 8 - 11 y ea r o l d boys a nd g i r l s. 
Presentat i on a t Americ a n Co ll ege of Sports M e d i c i ne Annua l M eet 
i ng, New Orleans, LA. 

N a t i on al Assoc ia t i on for Sport a nd Phys i c al Educ a t i on. (2003). Nat i ona l 
st a nd a rdsfor b e g i nn i ng phys i c al e duc a t i on t ea ch e rs (2nd e d.). R e ston, 
VA: Author. 

N a t i on al Assoc ia t i on for Sport a nd Phys i c al Educ a t i on. (2004 a ). M ov i ng 
i nto th e futur e : Nat i ona l st a nd a rdsfor phys i ca l e ducat i on (2nd e d.). 
Reston, VA: Author. 

N a t i on al Assoc ia t i on forSport a nd Phys i c al Educ a t i on. (2004b). Phys i c al 
a ct i v i ty for ch il dr e n: A st a t e m e nt of gu i d eli n e s for ch il dr e n a g e s 5 - 12 
(2nd e d.). R e ston, VA: Author. 

N a t i on al Assoc ia t i on forSport a nd Phys i c al Educ a t i on. (2006). Gu i de li n e s 
for und e rgraduat e e x e rc i s e phys i o l ogy i n a phys i ca l e ducat i on t e ach e r 
e ducat i on program. R e ston, VA: Author. 

N a t i on al Assoc ia t i on forSport a nd Phys i c al Educ a t i on. (2007). What 
const i tut e s a h i gh l y qu ali fi e d phys i c al e duc a t i on t ea ch e r? R e ston, VA: 
Author. 

N e wj e rs e y Dep a rtm e nt of Educ a t i on. (2004). N e w J e rs e y cor e curr i cu l um 
cont e nt st a ndards for compr e h e ns i v e h eal th & phys i c al e ducat i on. R e 
trieved August 17, 2007, from www.nj.gov/educ a t i on/cccs/s2_chp e . 

pdf 

U.S. Dep a rtment of He al th a nd Hum a n Serv i c e s (2000). H e a l thy p e op le 
2010: Und e rst a nd i ng a nd i mprov i ng h eal th (Vo l um e II ; 2nd e d.). 
W a sh i ngton, DC: Author. 


P e t e r R a tt i g a n (r a tt i g a n@row a n. e du) i s a n a ssoc ia t e prof e ssor 
and Greg B i ren (b i r e n@rowan. e du) i s an ass i stant prof e ssor i n th e 
Dep a rtment of H eal th a nd Ex e rc i s e Sc ie nc e a t Row a n Un i v e rs i ty i n 
G la ssboro, NJ 08028. 


42 


JOPERD ■ Volume 78 No. 8 ■ October 2007 


